with 8% to 50% of healthy elderly persons falling within the impaired range. Therefore, the current sample was used to provide updated preliminary elderly normative data for the CVMT.
The Continuous Visual Memory Test (CVMT; Trahan & Larrabee, 1988 ) is a measure of visual learning and memory. The CVMT was designed to eliminate the motor component associated with drawing tasks and reduce the verbal labeling that may occur on tests that utilize simplistic geometric designs. In addition, the CVMT includes a 30-minute delay recall trial and a visual discrimination task that distinguishes visual memory problems from visual discrimination deficits. The construct validity of the CVMT has been demonstrated in normal adults (Larrabee, Trahan, & Curtiss, 1992) and in a patient sample (Larrabee & Curtiss, 1995) . The clinical utility of the test has been demonstrated in persons with unilateral cerebral vascular disease, closed head injury, amnestic syndrome, and dementia of the Alzheimer's type (Trahan & Larrabee, 1988; Trahan, Larrabee, & Quintana, 1990) .
Performance on the CVMT does not appear to be influenced by gender or education (Trahan & Larrabee, 1988) . However, the test is sensitive to the effects of normal aging, with older subjects scoring lower than younger ones . Unfortunately, the recommended cut-off scores for impaired performance provided in the test manual for elderly persons misclassify a significant proportion of healthy, cognitively intact individuals as impaired. In a preliminary study of CVMT performance in healthy older persons, Hall, Pinkston, Szalda-Petree, and Coronis (1996) found that 7% to 63% of cognitively normal persons scored below the suggested cut-offs. While this investigation A. M. Paolo, A. I. Tröster, and J. J. Ryan provides important information, it was preliminary and used a relatively small sample (n ϭ 53). The purpose of the present investigation was to (a) replicate and extend the findings of Hall et al. (1996) , using a larger sample and (b) provide updated CVMT norms for persons 60 to 94 years of age.
METHOD

Participants
Participants were 74 male and 103 female volunteers recruited from the community and retirement centers in the Midwestern United States. None of these volunteers were part of previous elderly studies conducted with the CVMT. Means for age, education, and Mattis Dementia Rating Scale total score (DRS; Mattis, 1988) were 71.20 years (SD ϭ 6.02; range 60 to 94 years), 14.77 years (SD ϭ 2.48; range 8 to 20 years), and 137.80 (SD ϭ 3.42), respectively. The sample consisted of 174 Caucasians, 1 African American, and 2 Hispanics. English was the primary language of all participants. Self-report of handedness revealed that most subjects were right-hand dominant (91%), 8% were left-hand dominant and one person reported being ambidextrous.
Procedure
Participants were normal control volunteers from an ongoing longitudinal study of neurodegenerative disease. Persons were recruited through print and broadcast media and received $25.00 for their efforts. All were interviewed, completed a health questionnaire, and received a comprehensive neurological examination prior to inclusion in the study. Exclusion criteria included a history of stroke or transient ischemic attack; psychiatric disorder, including significant depression; neurodegenerative disease; significant head trauma; illicit drug or alcohol abuse; or evidence of other neurological disorders that might compromise cognition. All possessed adequate vision and hearing. Individuals with minor age-related conditions (e.g., senile diabetes, essential hypertension, mild neurosensory hearing loss, etc.) were not excluded. To ensure that each person displayed normal cognitive functions at the time of testing, each had a DRS total score Ͼ130 (Shay et al., 1991) and did not meet DSM-III-R (American Psychiatric Association, 1987) criteria for dementia.
Participants completed the CVMT according to standardized instructions (Trahan & Larrabee, 1988) as part of a larger battery of neuropsychological tests administered by two trained technicians. Although the CVMT provides six scores, only the Total score, d-Prime, and Delayed Recognition are recommended for clinical interpretation (Trahan & Larrabee, 1988) . Therefore, this study focused on these scores.
RESULTS
To replicate the findings of Hall et al. (1996) , the percentage of individuals that fell below the recommended impairment cut-offs provided in the CVMT manual were calculated. Table  1 presents this information for the current sample. On most scores, a significant percentage of normal elderly were considered impaired in terms of nonverbal learning and memory abilities. Approximately one third of normal persons 75 to 79 years of age were considered impaired by the d-Prime and Delayed Recognition scores and 50% of persons 80 years and older were found to be impaired on the d-prime score.
To evaluate the influence of demographic variables on the CVMT, t-tests for gender differ- ences and analyses of variance (ANOVA) for potential age and education differences were conducted for each of the three CVMT scores. No significant gender differences emerged for Total score, d-Prime, or Delayed recognition (all ps Ͼ .05). To conduct the analysis for education, participants were categorized into the following four educational groups: 8 to 12 years (n ϭ 50), 13 to 15 years (n ϭ 46), 16 years (n ϭ 44), and 17 or more years (n ϭ 37). Separate ANOVAs for each score revealed a lack of significant differences across the four education groups (all ps Ͼ .05). The lack of significant gender and education effects on CVMT performance is consistent with the findings reported in the test manual (Trahan & Larrabee, 1988) . To perform the analyses for potential age differences, participants were categorized into five age groups. Overall, these findings reveal that age needs to be considered when interpreting CVMT performance.
In order to compare the present data to that reported by Trahan and Larrabee (1988) , participants were grouped according to age categories reported in the manual (i.e., ages 50-69 and 70ϩ). According to the test manual, 50-to 69-year-olds achieved an averaged Total score of 75; the present age-matched sample averaged a Total score of 73. For the oldest group, the CVMT manual reports a mean Total score of 74.50; the current sample had a mean Total score of 70. The average scores for the present elderly sample were lower than those reported in the test manual. Table 3 provides means, standard deviations, and cut-off scores for each age-group on the CVMT d-Prime and Total scores. No updated scores for Delayed Recognition are presented because there were no significant age effects noted on this score. Cut-off scores are provided at the 85%, 90%, and 95% levels to allow clinicians to choose which level of abnormality is most appropriate for their patients.
DISCUSSION
The cut-off scores provided in the CVMT manual (Trahan & Larrabee, 1988) did not generalize adequately to the present sample of healthy elderly persons. In our sample, 8% to 21% of participants 60 to 69 years old fell within the impaired range using cut-off values in the test manual. For older persons (i.e., 70 years and older), 16% to 50% were judged to have defective nonverbal learning and memory. Additionally, mean comparisons between the original CVMT normative sample and the current participants revealed slightly lower scores for the latter group. These findings are consistent with those of Hall et al. (1996) who reported that as high as 63% of cognitively intact persons 80 years and older fell below the recommended CVMT cut-off scores. Clearly, the elderly normative data provided in the test manual are not adequate for routine clinical interpretation, especially with persons 70 years and older.
Because of these findings, the current sample of 177 healthy persons was used to provide updated elderly norms. Prior to generating the normative information, the influence of demographic characteristics was evaluated and found to be consistent with that reported in the test manual (Trahan & Larrabee, 1988) . Gender and education did not significantly impact CVMT performance, however, age was found to have a meaningful influence. Thus, the total sample was divided into five age groups and the normative information calculated. The presentation of average scores and cut-off values for cognitively intact elderly, is the first step in providing updated normative information. The clinical utility and diagnostic accuracy (i.e., sensitivity and specificity) of these updated scores remains to be determined within a patient population. The lowering of cut-off scores, as suggested by the current investigation, may improve a test's specificity, but lower its sensitivity. That is, use of these updated scores may accurately detect more normal persons, but suggest that some individuals with mild cognitive problems are also normal. Until additional research provides the diagnostic utility of these updated cut-off scores, uncritical application is not warranted.
Limitations of this investigation include a sample that is not representative of the elderly population in general. The current sample is mostly Caucasian and well educated. Therefore, using the current norms with persons that are dissimilar in demographic features to this sample must be done with caution because it may lead to erroneous interpretation.
